The present study was carried out to identify parasitoids of bark beetles in the forests of northern Iran, from 2013 -2015 . Four hymenopterans species belonging to 3 families (Eulophidae, Pteromalidae and Braconidae) were identified as Ecphylus silesiacus (Ratzeburg, 1848), Cheiropachus quadrum (Fabricius, 1787), Rhaphitelus maculatus Walker, 1834 and Entedon ergias (Ratzeburg, 1844). Among the identified bark beetles species, T. lenkoranus Reitter, 1913 was recorded as a new host of E. silesiacus for the first time in the world.
Bark beetles of the subfamily Scolytinae (Coleoptera: Curculionidae) including more than 6,000 described species are found worldwide (Jordal, 2007) . Scolytid are small size species that breed in phloem and destroy plant tissues, and some are important pests of forests and fruit orchard that cause considerable damage (Furniss and Carolin, 1977; Kuschel, 1995) . Due to the economic and ecological importance of this subfamily, their biological control would be very important. Successful integrated pest management of bark beetles depends on accurate identification of natural enemies, some researchers have suggested that parasitoids have considerable effect on bark beetles population (Schvester, 1957; Moeck and Safranyik, 1984; Lotfalizadeh, 2012) .
According to recent studies, Hymenopterans parasitoids are the most important natural enemies of bark beetles (Mendel and Dagan, 1986; González and Campos, 1990; Zeiri et al., 2011) . Parasitoids of bark beetles in the Palearctic region have been widely studied (Lotfalizadeh and Khalghani, 2008; Yang, 1996; Nuorteva, 1957; Trjapitzin, 1971; Peck, 1963; Herting, 1973; Zerova, 1978) . Some important studies have been carried out in the world on parasitoids of bark beetles; for instance, Hedqvist (1998) published a book about chalcid and braconid parasitoids of bark beetles in Sweden. Nuorteva (1957) studied parasitoids of bark beetles in Finland. Maksimović (1979) carried out an investigation on parasitoids and reported several species such as Dendrostoter protuberans (Nees), Coleoides scolyticida wesm and Ecyphalus silesiacus (Ratz) as important parasitoids of bark beetles in Siberia. Miller (1983) provided a review of conifer bark beetle parasitoids in Europe, but parasitoids of broadleaf-feeding bark beetles were not widely reviewed. Several surveys have been carried out on Scolytus species as important vectors of Dutch elm disease (Schroeder and Lindelow, 1989; Maksimović, 1979; Mendel, 1986; Manojlovic et al., 2000) . In other study on almond bark beetles species, three new species Cheiropachus quadrum, Rhaphitelus maculatus and Eusandalum merceti were reported in Tunisia (Zeiri et al., 2013) . Parasitoids of Phloeotribus scarabaeoides (Bernard) a destructive pest on olive plantations was studied by several authors (Russo, 1931; González and Campos, 1990) .
Although Scolytid species are among the most important pest in forests of northern Iran, only few studies have been published on their natural enemies in this area. Basiri et al. (2013) Based on the importance of scolytid damage in forest of Iran (Lotfalizadeh, 2010) , identification of parasitoids is an important step in the biological control of pests. Therefore, the aim of this study is to identify the parasitoids of bark beetles and their hosts in the forests of Northern Iran.
Materials and Methods
Sampling was randomly carried out by direct observation. The branches of infested trees were collected from different localities of forest in Guilan, Mazandaran and Golestan provinces in Iran. The exact position of sampling areas are shown in Table 1 . Samples were collected from Carpinus sp., Prunus sp., Malus sp. and Fagus orientalis in 2013-2015 from May-August. Collected branches contained larval stages of bark beetles in their galleries. For rearing the beetles, the collected branches were cut off into 50 cm long pieces and put in the rearing boxes (2*2*1) separately under suitable conditions in insectarium. Moisture was 70% temperature at 25 °C and the photoperiod was 16 h light/8 h dark. After 10-15 days, adults of hymenoptera emerged and were collected daily, counted and put into vials containing 90% ethanol and then mounted for morphological identifications. Bark beetles were collected under the bark of trees and counted. All specimens were identified by authors based on relevant keys such as Hedqvist (1998) , Farahani and Talebi (2012) and Pfeffer and Knížek (1995 
Results and Discussion
In this study, a total of 151 specimens of parasitoids, belonging to four species were reared and identified. These are E. silesiacus (Ratzeburg, 1848) (Hym:Braconidae), C. quadrum (Fabricius, 1787) (Hym:Peteromalidae), R. maculatus Walker, 1834 (Hym:-Peteromalidae) and E. ergias (Ratzeburg, 1844) (Hym:Eulophidae). During the rearing of E. silesiacus, no adult beetles emerged and during dissecting of the logs, parasitized beetles were observed in larval and pupal stages. In total, two adult beetles were identified as S. rugulosus (Muller, 1818) and T. lenkoranus Reitter, 1913 (Table 2 ). E. silesiacus was counted as 85 specimens and is the most abundant species among other parasitoids ( Table 2 ) that was first recorded by Aubert (1966) from Iran. Maksimovic (1979) stated that it is one of the most important parasitoids of bark beetles found on Ulmus such as Scolytus multistriatus and S. scolytus species. This species can be distinguished from Table 2 Number of reared hymenoptera species Amini et al. (2013) from Guilan province. The most important morphological characters of T. lenkoranus are as follows: Body length is 1.8-2.3 mm, cylindrical, dark brown, covered by long hairs. The frons in male were covered with short and sporadic hairs; female with topknot hair in the middle with projections Pronotum cylindrical, longer in width Pronotom with projections anteriorly and dotted posteriorly; elytra covered with large striated punctures. The back slope of elytra in female was concave and in male, it was more or less flattened with a shining circular surface and small punctures; length of elytra was 1.65-1.75 mm (Pfeffer and Knížek, 1995) (Fig. 2) . The second identified parasitoid, C. quadrum is a common parasitoid of bark beetles and other xylophages (Lotfalizadeh, 2012) . It has remarkable morphological char- Fig. 1 Ecphylus silesiacus (Female) acters including: two transverse marking on forewings; thickened fore and hind femur, hind tibia and a row of spines in dorsal and easily recognize by the combination of a large propleura, enlarged fore femora and maculate forewings (Mitroiu et al., 2011) (Fig. 3) . Lotfalizadeh and Gharali (2008) reported this species on S. rugulosus on fruit orchards. This species was recorded from East Azerbaijan, Iran (Lotfalizadeh, 2002) . R. maculatus was first reported from Iran by Radjabi (1989) from Markazi, Zanjan, Hamedan and Esfahan Provinces then Lotfalizadeh (2012) collected it from East Azerbaijan and Davatchi and Chodjai (1968) reported it from Karaj and Ardebil. This species has short club-like antenna and a few erect setae on hind coxa (Fig. 4) .
E. ergias has been reared from S. rugulosus from Markazi, Tehran Zanjan province (Davatchi and Chodjai, 1968; Radjabi, 1989) . This species is distributed worldwide including Austria, Canada, Germany, Italy, Russia, America, France and Czech Republic. Body size is 1.5-2 mm. Color is black. Head is wide, antennae is short and geniculate, vein is consumptive and the wing is covered by setae (Basiri et al., 2013) .
The numbers of parasitoids and their host is given in Table 1 . The authors mentioned about the numbers of branches that parasitoids emerged, too. (Table 1) . Table 3 List of parasitoid wasps in the family Braconidae that have been reported to attack bark beetles in Palearctic region (Wegensteiner et al., 2015) Table 4 List of parasitoid wasps in the family Pteromalidae that have been reported to attack bark beetles in Palearctic region (Wegensteiner et al., 2015) 
Conclusion
Bark beetles are among the most important forest pests of Iran (Amini et al., 2013) and Hymenopterous parasitoids are likely the most effective natural enemies in their biological control (Russo, 1931; Mendel and Dagan, 1986; González and Campos, 1990; Zeiri et al., 2011) . In this study, four parasitoid species of bark beetles were identified as E. silesiacus (Ratzeburg, 1848), C. quadrum (Fabricius, 1787), R. maculatus Walker, 1834 and E. ergias (Ratzeburg, 1844) . Two hosts were identified and T. lenkoranus was recorded for the first time as a new host for E. silesiacus. During the rearing of E. silesiacus, no bark beetles emerged. Results of this study showed that E. silesiacus parasites are all bark beetles in larval and pupal stage and were the most abundant parasitoid. Recent studies showed that E. silesiacus has an important role in reducing the population level of bark beetle (Stojanovic and Markovic, 2007) . Finally according to recent studies and result of this present study there are nearly more than 100 species which parasite bark beetles. The list of parasitoids and their host in Palearctic region is mentioned in below tables (Basiri et al., 2013; Wegensteiner et al., 2015) (Table 3 and Table 4 Table 4 continued parasitoids of bark beetles, the most abundant species are belong to Pteromalidae family and nearly 50 species are in Braconidae family. The result in present study is in line with the results of other studies. Nevertheless, due to the high diversity of bark beetles and effective role of parasitoids in controlling them, there is need for further studies of parasitoids in forest.
